Objectives-To define cut off values of bone mineral density (BMD) 
The diagnosis of osteoporosis and its therapeutic follow up depend on the detection of a reduction in the bone mineral density (BMD) that is a commonly used parameter of bone strength.' 2 Values are determined by various absorptiometric methods, including single photon (SPA),3 dual photon (DPA),4 and the more recent dual energy x ray absorptiometry (DXA).' SPA measures peripheral bone density, usually assessed at different forearm sites, while DPA and DXA can measure BMD at vertebral and femoral neck sites.6 Some studies7 8 have reported a better efficiency of DPA and DXA in predicting vertebral or hip fractures because peripheral BMD values may not be related closely enough with the mineral content of the axial skeleton or femoral head; in contrast, a good predictive value has been reported for all kinds of fractures using the SPA technique.9
The major clinical feature of osteoporosis is bone fracture, but at present clear cut off values identifying subjects at high risk of fracture do not exist. Instead, the most commonly used criteria are either a decrease in BMD greater than two standard deviations (SD) from the normal mean measured in young premenopausal women,1 or the 'fracture threshold' calculated among fracture subjects at the 90th percentile.'0 More recently, a World Health Organisation report" defined fracture risk for postmenopausal osteoporosis as a T score less than 2-5. The aim of this study was to determine, using receiver operating characteristic (ROC) curves, the cut off BMD value defining those postmenopausal women who had suffered fractures. To do this we compared BMD (measured by SPA at different forearm sites) in two groups of postmenopausal women-with and without bone fractures.
Patients and methods

PATIENTS
Patients were selected from a population of more than 6500 white Italian women submitted to bone densitometry in the previous six years in the osteoporosis clinic of the Rheumatology/Allergy Unit, Buzzi Hospital, Milan, Italy. A detailed clinical history using a standard questionnaire with all the items commonly used in the assessment of osteoporosis'2 was obtained from all subjects during the first BMD measurement. Age, height (without shoes) and weight (with indoor clothing) were also recorded at the time of BMD measurement. The enrolled subjects were divided into two groups. Both groups were free from acute or chronic diseases or treatments interfering with bone metabolism. Menopause was defined as starting after the final menstrual period. '3 Group 1-Postmenopausal women without bone fractures. This group was formed by subjects with no fractures in their clinical history referring consecutively to our clinic to undergo mineralometry by SPA. The inclusion criteria were that they had never suffered bone fractures; and that they had undergone a natural or surgical menopause at least six years earlier.
Overall, 980 Table 2 shows the number, kind, and prevalence of fractures, and the figure displays the different ROC curves obtained measuring BMD at DTR and UDR.. Optimal cut offBMD values obtained analysing ROC curves were 0-596 g/cm2 (sensitivity 72%, specificity 63%) at the DTR and 0-310 g/cm2 (sensitivity 80%, specificity 80%) at the UDR site. Areas under the ROC curves were 0-7356 (SD 0-021 1) at 
1-Specificity
Receiver operating characteristic (ROC) curves obtained measuring bone mineral density at distal third of radius (El) and ultradistal radius (C) bone sites in the groups studied. Solid linesjoin the ideal point that provides both sensitivity and specificity equal to 1 (1-specificity equal to 0) with the closest operating point on the curve-considered to be the threshold value.
report defined fracture risk for postmenopausal osteoporosis as a T score less than 2-5.
In the present study we compared two strictly selected groups of women, both groups postmenopausal by at least six years, one having suffered fractures and the other free of fractures. Those who had not suffered fractures had significantly greater BMD values and weighed significantly more than those who had fractures, which is in agreement with a previously reported direct correlation between weight and bone density.'2 These two groups were well matched for the other demographic and anthropometric parameters we examined. Our aim was to estimate the optimal BMD cut off value, measured by SPA at two peripheral sites, able to discriminate at best those subjects at high risk for fracture using the method of analysis of ROC curves. This method derives from information theory'6 "7 and has increasingly been taken up in the medical field in recent years.
It is known23 that in both cross sectional and prospective studies an underestimation may occur in evaluating the risk of fracture expressed by BMD values. As longitudinal studies need a long period of observation to avoid false negatives arising from a short follow up, we 
